SUMMARY
Renal cell carcinomas commonly extend directly via the renal vein and inferior vena cava and may ultimately spread to the right atrium. Distant metastasis to the heart without caval involvement is rare 1, 2 . Computed tomography is the preferred investigation for diagnosis and staging of renal cell carcinoma. Radical nephrectomy is the treatment of choice when the regional lymph nodes or liver are not involved, and there are no distant metastases 3, 4 . We report a patient who developed intractable hypotension during radical nephrectomy for renal cell carcinoma and was found to have a right ventricular mass when assessed using transoesophageal echocardiography (TOE).
CASE REPORT.
A 56-year-old Lithuanian man presented with a four-month history of lethargy, weight loss of 10 kilograms and right upper quadrant abdominal pain. His past history was unremarkable apart from 30 years of smoking, and uneventful anaesthesia for routine strabismus surgery 13 years previously. On examination he was found to have a pulse rate of 120 per minute, a low-grade fever and 6 cm of firm nontender hepatomegaly. Laboratory and radiological investigations included a marked microcytic anaemia (haemoglobin 67 g/l) with a marked mature neutrophilia (count 74,000/l) suggestive of a leukaemoid reaction to infection or malignancy. There was also evidence of renal impairment (urea 13.9 mmol/l, creatinine 219 µmol/l). A computerized axial tomography (CAT) scan of the chest, abdomen and pelvis showed a large mass lesion (30 x 20 x 20 cm) centred in the right flank and extending from the right lobe of the liver to the pelvis. A normal right kidney could not be identified and a large renal cell carcinoma was suspected. A 1.5 cm well defined soft tissue density was found in the left upper lobe of the lung and was considered to be consistent with a metastatic deposit. Marked distortion of the inferior vena cava and evidence of splenomegaly was also noted. An electrocardiogram (ECG) was reported as sinus rhythm with widespread ST segment and T wave changes consistent with ischaemia. Interestingly, no intraluminal filling defect was seen on an inferior vena cavagram.
An ultrasound guided biopsy of the right renal mass was performed but no malignant cells were identified. The patient was prepared for laparotomy and open excisional biopsy of the tumour, the presumptive diagnosis being renal cell carcinoma. A preoperative transfusion restored the haemoglobin to 101 g/l. In the operating suite intravenous access was secured with two large-bore peripheral cannulae. A percutaneous Swan Ganz catheter sheath was placed in the right internal jugular vein in readiness for flotation of the catheter should the need arise. The left radial artery was cannulated for direct arterial blood pressure monitoring. Routine ECG, pulse oximetry, capnography and volatile agent gas monitoring were utilized.
Initial cardiovascular parameters prior to induction were recorded as heart rate 100 beats per minute, blood pressure 112/56 mmHg, pulse oximetry 100% saturation and central venous pressure 14 mmHg. Anaesthesia was induced with fentanyl 150 µg, midazolam 2 mg, propofol 120 mg and rocuronium 50 mg. Maintenance anaesthesia was with nitrous oxide and isoflurane titrated to an end-tidal level of 0.5%, supplemented with intermittent doses of fentanyl.
Following an initial period of stability the blood pressure drifted down to 85/45 over 30 minutes. This occurred despite aggressive fluid loading, maintenance of the central venous filling pressure, and repeated boluses of metaraminol in order to attempt to sustain a systolic pressure over 100 mmHg. The response to vasopressors was short-lived and operative visible blood loss did not correspond to the volume infused intravenously. In the first hour, two units of homologous blood, 1.5 litres of Haemaccel and one litre of crystalloid had been administered. A Hewlett-Packard Sonos 1800 Ultrasound machine had recently been acquired by the Anaesthetic Department for use in Cardiac Anaesthesia. A decision was made by the anaesthetist to assess volume status and left ventricular performance utilizing TOE. This was performed by the attending anaesthetist.
On ultrasound a surprise finding of a right ventricular mass measuring 4.2 cm x 5.5 cm was made, which altered the entire surgical and anaesthetic management of the case. The mass was attached to the right ventricular free wall and was essentially filling the right ventricle. A presumptive diagnosis of metastatic renal cell carcinoma embolus of the right ventricle was made and consultation was sought with the managing medical oncologist and a cardiac surgeon. A cardiologist reviewed the ultrasound scan and confirmed the findings in the operating theatre. In view of the apparent lack of curative options, the procedure was abandoned and the wound closed. Given the findings of a mass in the right ventricle the anaesthetic management now consisted of less fluid loading and the commencement of a noradrenaline infusion. Isoflurane was replaced by a higher dose opioid regimen and the patient was transferred to the Intensive Care Unit (ICU) for postoperative ventilation because of haemodynamic instability. The patient remained in ICU for two days and during this period he was extubated and weaned from the noradrenaline infusion. He was discharged to the ward on the third postoperative day but he subsequently developed bronchopneumonia and a persisting metabolic acidosis which was attributable to renal failure. In view of the poor prognosis, palliative care was undertaken and active treatment withdrawn. He died on the sixth postoperative day. A post mortem was performed and confirmed the presence of a 6 cm renal cell carcinoma embolus within the lumen of the right ventricle, attached to the papillary muscles and impacted between the chordae tendiniae of the tricuspid valve. There were no other abnormal findings in the heart and in particular the coronary vessels were normal. There was no propagation of the necrotic sarcomatoid renal cell carcinoma into the renal vein or inferior vena cava.
DISCUSSION.
The role of TOE in anaesthetic practice is the subject of ongoing debate [4] [5] [6] [7] . In our institution routine TOE is performed in all cardiac surgical cases. In this case the unexpected finding of a right ventricular mass had immediate implications for surgical management. A decision to stop surgery and consider palliative care in preference to aggressive therapies was a direct result of the abnormal anatomical pathology found with TOE. The six anaesthetists involved with the Cardiac Surgical Service have been impressed with the useful information provided by the TOE. In particular, assessment of global left ventricular function and filling at separation from cardiopulmonary bypass has been valuable. Often the findings do not correlate with information gained from concurrent readings from a Swan Ganz catheter. It was this experience that led one of the authors to choose TOE in preference to flotation of a Swan Ganz catheter in this case. The issues of appropriate skills and training in the examination of the heart using TOE in our hospital are addressed in part by a close liaison with the cardiology department. All examinations are taped and reported upon and patients of special interest are reviewed at a fortnightly combined meeting. Fortunately we are able to access back up advice at short notice from the Cardiology Department. In this case of an unexpected finding, we regard the availability of cardiology consultation to be an essential element of our service. We believe as Skarvan does, that TOE provides valuable information on the determinants of cardiac function in cardiac and non-cardiac patients 8 . This enables the anaesthetist to optimize intraoperative management and as this case demonstrates, unexpected findings may occur that alter surgical management.
In summary, it needs to be stressed that in this case the use of TOE drastically changed the management of this patient. Once more it demonstrates that TOE is a useful tool in the differential diagnosis of intraoperative hypotension and in fact will give more information than conventional monitors usually employed under these circumstances. If the resource of a machine and an appropriately trained individual is available, all anaesthetists should consider calling for a full examination.
